INTRODUCTION {#sec1-1}
============

Intestinal parasitic infections are among the most common infections world-wide.\[[@ref1]\] Intestinal parasitic infection varies considerably from place to place in relation to the disease.\[[@ref2]\] According to the World Health Organization estimate; globally there are 800-1000 million cases of Ascariasis, 700-900 million of Hook Worm infection, 500 millions of Trichuriasis, 200 million of Giardiasis and 500 million of Entamoeba histolytica.\[[@ref3]\]

Intestinal helminth infestations are the most common infestations among school age children and they tend to occur in high intensity in this age group.\[[@ref4]\] Helminthic infestation lead to nutritional deficiency and impaired physical developments, which will have negative consequences on cognitive function and learning ability.\[[@ref5]\]

Infections due to intestinal parasites are common throughout the tropics, posing serious public health problems in developing countries.\[[@ref6][@ref7]\] In many parts of the world the high prevalence rate of intestinal parasite is attributed largely to low socio-economic status, poor sanitation, inadequate medical care and absence of safe drinking water supplies.\[[@ref6][@ref7]\] Therefore, this study was designed to measure the prevalence of intestinal parasitic infestation and to identify risk factors associated with parasitic infestation among the school children of Itahari Municipality.

SUBJECTS AND METHODS {#sec1-2}
====================

The cross-sectional study was conducted from 15^th^ November 2011 to 14^th^ March 2012 in Grade VI, VII and VIII in Government and private schools of Itahari Municipality. Stratified random sampling method was applied to choose the schools and the study subjects. Out of total 47 schools in Itahari Municipality, seven were Government (15%) and 40 were private schools (85%).

To represent children for atleast 66.2% intestinal parasitic infection, the sample size was calculated as 200 based on the prevalence of 66.2%, 95% confidence level and 10% allowable error. The required sample size is 200 children aged 12-15 years (Agbolade *et al*. in 2007). Out of 200, 15% (30) were taken from Government schools and 85% (170) were taken from private schools on the basis of probability proportionate to sample size. Study subjects were enrolled until the required sample size was fulfilled.

Written permission was taken from each schools head and verbal consent was taken from each student. Students of Grade VI, VII and VIII of both sexes, who were available after three visits and willing to give verbal consents, were included in the study.

Semi-structured questionnaire was administered to the study subjects and microscopic examination of stool was done. In each visit more than 20 students were enrolled and the same number of plastic bottles was given for stool collection and collected the next day morning. Microscopic examination of stool was done by preparing slide using Normal Saline and Lugol\'s Iodine to observe the ova of different parasites. First we used low power lens and afterward the high power lens. Then we observed ova, cyst of parasites.\[[@ref8]\]

The Chi-square test was used to measure the association of risk factors and parasitic infestation. The confidence level was set at 5% in which probability of occurrence by chance will be significant if *P* \< 0.05 with 95% Confidence Interval.

RESULTS {#sec1-3}
=======

[Table 1](#T1){ref-type="table"} shows almost one-third of the population (31.5%) were infested with intestinal parasites. Protozoa was seen more among the population than helminths. Taenia species was seen highest among the Helminth infestation and Giardia lamblia was seen higher than Entamoeba histolytica among protozoans.

###### 

Distribution of parasitic infestation among study population

![](TP-3-140-g001)

The prevalence of parasitic infestation was seen higher in female than male, but the difference was not significant. The parasitic infestation was higher among children whose parent\'s education was below School leaving certificate (SLC) than whose parent\'s education was SLC and above \[[Table 2](#T2){ref-type="table"}\].

###### 

Association between socio-demographic characteristics with parasitic infestation
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[Table 3](#T3){ref-type="table"} shows the children those using soap and water after defecation had significantly lower prevalence of parasitic infestation than those using only water. The infestation was seen higher among children having the habit of nail biting and thumbs sucking.

###### 

Association between personal hygiene with parasitic infestation
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DISCUSSION {#sec1-4}
==========

Studies on estimated disease burdens show that globally, 39 million disability-adjusted life years (DALYs) lost due to intestinal helminthiasis. This model also estimated that 70% of the total burden of diseases is due to soil transmitted helminthes infections, which could be prevented in high-prevalence communities by treating school-age children.\[[@ref9]\]

The present study assessed the prevalence of intestinal parasitic infections and associated risk factors among school children of Itahari Municipality. The overall prevalence of intestinal parasites in this study was (31.5%), which is relatively low compared with that reported by Merid *et al*. in Lake Awassa Area, South Ethiopia (92.7%),\[[@ref10]\] Dagnew *et al*. In Ethiopia (61%)\[[@ref11]\] and Wani *et al*. In Srinagar city, Kashmir, India (46.7%).\[[@ref12]\] Itahari is a comparatively developed town with only a small number of people working in the fields. Furthermore, the periodic campaign of anti-helminthic drug administration to the children could possibly explain the lower prevalence of helminthic infections seen in this study.

This study showed relatively high prevalence of Taenia (6.5%) compared with that reported by Merid *et al*. in South Ethiopia (1.4%).\[[@ref10]\] However, the prevalence of Taneia infestation in this study was lower than the study conducted by Joshi *et al*. in Nepal which showed the prevalence of taeniasis among the ethnic groups surveyed, i.e., Magars, Sarkies, Darai and bote was found to be 50%, 28%, 10%, and 30%, respectively. Magar people are known for rearing pigs and eating much more pork than other ethnic groups, while the Sarkies are the poorest of the ethnic groups and are known to consume rotting cattle carcasses.\[[@ref13]\]

The parasitic infestation among the male was lower (28.2%) than female (35%) but the difference was not significant. A study conducted by Shakya in Dhankuta and Sunsari, Nepal also showed that the prevalence of parasite infestation was slightly lower in male (65%) than female (66%).\[[@ref14]\] However, the study conducted by Tadesse in Ethiopia showed the prevalence of parasitic infestation among male was higher (28.8%) than female (24.3%).\[[@ref15]\] This indicated that the gender may or may not play the role in parasitosis depending up on the region and other environmental or behavioral factors. In general, the increased mobility of the male increases the risk of infection among them, while female have more soil contact during growing vegetables and eat raw vegetable with prepared food more often than males.

Prevalence of parasitic infestation in Janajati/Dalit in combined form was higher than other ethnic groups, but the difference was not significant. A study conducted in Nepal by Rai also showed high prevalence of stool positive among Dalits.\[[@ref16]\]

The parasitic infestation was significantly higher among children whose mothers' education was below SLC (37.3%) than whose mothers' education was SLC and above (23.2%). Studies conducted by Bisht *et al*. in India\[[@ref17]\] and Celiksöz *et al*. in Turkey\[[@ref18]\] also showed higher prevalence of parasitic infections whose mothers were uneducated than educated mother.

Children using source of drinking water as tube well had significantly higher prevalence of parasitic infestation (48.6%) than using tap water (21.4%). A study conducted by Awasthi *et al*. in India also showed a strong association between intake of tube well water and occurrence of infection (*P* \< 0.001).\[[@ref19]\]

Children using soap and water before meal had significantly lower prevalence of parasitic infestation (6.3%) when compared with hand washing only using water (31.8%) and who did not wash hand (41.3%). Another study also showed a higher rate of parasitic infection among children who didn't wash their hands regularly before meals (*P* \< 0.05).\[[@ref15]\] This study showed that the children washing hand with soap and water after defecation had significantly lower prevalence of parasitic infestation (24%) when compared with washing hand only using water (63.2%). The similar studies conducted in India also showed lower prevalence of parasitic infection who were using soap and water for hand washing after defecation than using only water.\[[@ref17][@ref19]\]

Regular wearing of sandal or shoes had a significantly lower prevalence of parasitic infections (16.2%) than those did not wear sandal or shoes (46.5%). A similar study conducted in Ethiopia also showed that regular wearing of shoes had a significant contribution to the low prevalence rate of parasitic infections (*P* \< 0.05).\[[@ref15]\]

Prevalence of parasitic infestation among having the habit of nail biting was significantly higher (56.5%) than not having the habit of nail biting (18.3%). A similar study conducted by Sah in Dharan, Nepal showed similar trend where prevalence of parasitic infestation among having the habit of nail biting was higher (13.6%) than not having the habit of nail biting (10.7%).\[[@ref20]\]

Limitations of this study: Firstly, we conducted single stool examination for detection of intestinal parasitic infections, which could have underestimated the prevalence, as optimal laboratory diagnosis of intestinal parasitic infections requires the examination of at least three stool specimens collected over several days.\[[@ref21]\] Secondly, it was planned to conduct stool sample testing within 2 h of collection; however, due to logistic constraints, it was delayed at times from 3 to 6 h as a result of which we could not detect the invasive intestinal parasites.

CONCLUSION {#sec1-5}
==========

The prevalence of overall intestinal parasitic infestation was high among school children of Itahari. Poor hygiene and sanitary condition, lack of clean drinking water supply and education is supposed to play important role in establishing intestinal parasitic infections. This advocates the use of various deworming schedule periodically in school to cure the children and to break the transmission chain of these intestinal parasitic illnesses along with supply of clean drinking water and Health education regarding hygienic practices in the school at primary levels can have substantial effect in prevention of intestinal parasites among the children.
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